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1 Introduction

In current specifications of MAC-hs PDU format for HSDPA, only MAC-hs SDUs from a single priority queue of a UE can be multiplexed onto one MAC-hs PDU. However, in the MAC-hs entity at UTRAN side, more than one priority queues may belong to the same UE. That means if one UE is scheduled to transmit in a TTI, only MAC-hs SDUs from one of the priority queues of the UE can be sent in one MAC-hs PDU even though downlink resources in this TTI allow transmitting more MAC-hs SDUs than those which are waiting for transmission in any of the priority queues of this UE. Obviously, one proper approach is required to provide flexible MAC layer multiplexing of multiple queues to further improve the efficiency of HSDPA.
So this contribution proposes an enhanced scheme to permit MAC-hs PDUs from multiple queues are concatenated to transmit in one transport block. As shown below, this scheme has very little overhead and good back-compatibility with current protocols.
2 Description
The proposed concatenated MAC-hs PDU is illustrated in Figure 1.  As shown in Figure 1, a concatenated MAC-hs PDU includes multiple MAC-hs PDUs built from different priority queues of the same UE and the format of each MAC-hs PDU still follows current specifications. Since the possible padding may be needed, an optional pointer field with typical length 8 or 12 bits is used to indicate the beginning of the padding field. An fixed PF (Pointer Flag) with one bit length in the end of the concatenated MAC-hs PDU is used as an indicator to show if the pointer field is present (PF = 1) or not (PF = 0).
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Figure 1.  Proposed Concatenated MAC-hs PDU’s format
When the concatenated MAC-hs PDU is generated, the transmitter shall set PF to one and includes the pointer field with the value equal to the start point of the padding field, if the length of residual bits (TB size minus the total length of all MAC-hs PDUs) is equal or bigger than 21bit. Otherwise the pointer field is not included and PF is set to zero. 
In the UE side, if a concatenated MAC-hs PDU arrives, the receiver shall firstly looks into its last bit, i.e., the PF field, if PF = 1then the receiver can identify the padding part by using the value given in the point field, else it is understood that no point field is included and the padding should be less than 21bits. Then for PF = 1 case, the receiver can simply disassemble each MAC-hs PDU from the concatenated MAC-hs PDU one by one till the padding is encountered. For PF = 0 case, at each time when a MAC-hs PDU is disassembled, the size of residual bits is calculated. If the size is equal or bigger than 21bit, the receiver will continue to disassemble the next MAC-hs PDU, otherwise the residual bits are considered as padding bits and discarded.
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Figure 2.  UTRAN side MAC-hs details
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Figure 3.  UE side MAC-hs details

In order to support the operation of the proposed concatenated MAC-hs PDU a new functionality entity is added in the MAC-hs model for UTRAN side and UE side MAC-hs respectively, as shown in Figure 2 and 3. The functions of PDU concatenation in UTRAN side include: 

· According to the scheduling result, if needed, form the concatenated MAC-hs PDU with the MAC-hs PDUs from the selected priority queues of the scheduled UE.

And the functions of De-concatenation in UE side include:
· If the received MAC-hs PDU is concatenated, disassemble it and send each separated MAC-hs PDU to the re-ordering queue distribution entity. Otherwise, directly forward the received MAC-hs PDU to the re-ordering queue distribution entity.
In order to identify the single MAC-hs PDU and the concatenated MAC-hs PDU, it is proposed to use the Version Flag (VF) field which is set to one to indicate the concatenated MAC-hs PDU.
3 Conclusion

Basically a MAC-hs PDU concatenation scheme is proposed to support flexible MAC layer multiplexing in terms of MAC-hs PDUs from different priority queue of the same UE. This scheme is carefully designed that back-compatibility is ensured and all existing entities in MAC-hs are not changed and can be fully re-used. Moreover, the overhead is kept as little as possible.
If it is approved we’d like to prepare the CRs on the related specifications accordingly.
4 References

[1]   3GPP TS 25.321, Medium Access Control (MAC) protocol specification, V6.7.0, 2005-12








































































